Oxidative Stress Enhances Dendritic Cell Responses to Plasmodium falciparum.
Malaria is a highly inflammatory disease caused by the protozoan parasite Plasmodium During the blood stage of infection, patients exhibit fever with high levels of inflammatory cytokines in their blood. However, when cells of the immune system are incubated with the parasite in vitro, their cytokine response is low. In particular, human primary dendritic cells (DCs) respond to Plasmodium falciparum-infected erythrocytes by upregulating maturation markers and chemokines but lack a substantial cytokine response. Because oxidative stress is a trigger of inflammatory cytokines in malaria and synergizes with P. falciparum to induce IL-1β secretion by macrophages, we assessed whether oxidative stress has an impact on DC maturation and function in response to P. falciparum Using xanthine oxidase, a reactive oxygen species- (ROS) producing enzyme that is increased during malaria, we observed that exposure to extracellular ROS potentiated DC maturation in response to the parasite. Xanthine oxidase-derived ROS increased parasite-induced cytokine secretion and CD80 surface expression in DCs. This enhanced maturation phenotype boosted the DCs' ability to prime autologous naive CD4+ T cells, resulting in higher T cell proliferation in vitro. Xanthine oxidase-derived ROS did not have an effect on the cytokines produced by primed T cells. We propose that oxidative stress during malaria contributes to the inflammatory response by enhancing the magnitude of DC and CD4+ T cell responses without changing the quality.